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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a system for 
making a quick failure diagnosis of supply switching 

valves at start-up. 1 



SOLUTION: The system is provided with a first f fJT^ 

switching valve 8 fitted to a fuel gas supply pipe 3 - \ pi 
supplying fuel gas, a second switching valve 9 fitted ^NM^ f^<E^ J 

at a downstream of the first switching valve 8, and a 



first pressure sensor 6 detecting pressure of the fuel /V 
gas between the first and the second switching * 
valves 8, 9. The system is further provided with a 
stop-period switching valve operation part closing the 
first switching valve 8 and the second switching valve 
9 by turns at a stop period, a stop-period memory 
treatment part memorizing an output of the first 

pressure sensor 6 at a stop period, and a failure diagnostic part judging on failure of the 
first and the second switching valves 8, 9 by comparing outputs of the first pressure sensor 
6 at the stop period and an operation restart period. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The fuel cell which generates electricity using fuel gas, 

The fuel gas holder which stores the fuel gas supplied to said fuel cell, 

The fuel gas charging line which supplies fuel gas to said fuel cell from said fuel gas holder, 

The first closing motion valve arranged to said fuel gas charging line, 

The second closing motion valve arranged to the downstream of said first closing motion valve along 
the flow direction of fuel gas, 

The first pressure sensor which detects the pressure of the fuel gas between said first closing motion 
valves and said second closing motion valves, 

It is a closing motion valve control unit at the time of a halt which closes said second closing motion 
valve after closing said first closing motion valve at the time of said fuel cell halt, 
It is the pressure storage section at the time of a halt at the time of said fuel cell halt which 
memorizes the output of said first pressure sensor at least, 

The troubleshooting system of the supply closing motion valve characterized by to have the 
troubleshooting section which judges whether the output of said first pressure sensor at the time of 
the resumption of operation after said fuel cell halt and the output of said first pressure sensor at the 
time of said fuel cell halt memorized in the pressure storage section at the time of said halt are 
measured, and either [ at least ] said first closing motion valve or said second closing motion valve is 
out of order. 
[Claim 2] 

It has the third closing motion valve between said second closing motion valves and said fuel cells, 
The troubleshooting system of the supply closing motion valve according to claim 1 which closes 
said third closing motion valve in a closing motion valve control unit at the time of said halt after 
closing said second closing motion valve. 
[Claim 3] 

The feed zone pressure sensor which measures the pressure of said fuel gas holder, 

The second pressure sensor which detects the pressure of the fuel gas between said second closing 

motion valves and said third closing motion valves, 

It has a closing motion valve-control means at the time of a halt which sets up the timing which 
closes said first closing motion valve, said second closing motion valve, and said third closing 
motion valve, 

The troubleshooting system of the supply closing motion valve according to claim 2 which closes 
said first closing motion valve, said second closing motion valve, and said third closing motion valve 
by the closing motion valve control unit according to the timing set up with the closing motion 
valve-control means according to the output of said feed zone pressure sensor, said first pressure 
sensor, and said second pressure sensor at the time of said halt at the time of a fuel cell halt at the 
time of said halt. 
[Claim 4] 

The troubleshooting system of the supply closing motion valve [ equipped with the halt processing 
judging section which determines whether perform halt actuation by the closing motion valve control 
unit at the time of said halt based on the condition of the fuel gas stored in said fuel gas holder ] 
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according to claim 1 . 
[Claim 5] 

It has the feed zone pressure sensor which measures the pressure of said fuel gas holder, 

Said halt processing judging section is the troubleshooting system of the supply closing motion valve 

according to claim 4 it is judged that performs halt actuation when the output of said feed zone 

pressure sensor is beyond a predetermined value. 

[Claim 6] 

The feed zone pressure sensor which measures the pressure of said fuel gas holder, 

A temperature detection means to detect or guess change of the temperature of at least one fuel gas 

in said fuel gas holder or said fuel gas charging line, 

The troubleshooting system of a supply closing motion valve [ equipped with the troubleshooting 
judging section which judges whether troubleshooting in said troubleshooting section is performed 
based on the pressure and temperature of fuel gas at the time of the resumption of operation after 
said fuel cell halt ] according to claim 1. 
[Claim 7] 

It is the troubleshooting system of the supply closing motion valve according to claim 6 which sets 
in said troubleshooting judging section and the output of said temperature detection means at the 
time of the last halt, the output of said temperature detection means at the time of the resumption of 
operation of said fuel cell, and the difference of ** judge does not perform troubleshooting in said 
troubleshooting section in beyond a predetermined value. 
[Claim 8] 

The troubleshooting system of the supply closing motion valve according to claim 1 which equips 
with one or more said fuel gas service tanks, and is equipped with said first closing motion valve and 
said second closing motion valve at least for said every fuel gas service tank. 
[Claim 9] 

Said first closing motion valve, said second closing motion valve, and the first temperature sensor 
formed between **s, 

The troubleshooting system of the supply closing motion valve according to claim 1 which performs 
pressure correction based on the output of said first temperature sensor at the time of the last halt, 
and the output of the first temperature sensor at the time of the resumption of operation of said fuel 
cell in case a judgment in said troubleshooting decision section is made. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] 

This invention relates to the fault read-out unit of a fuel cell system. It is related with the system 
which performs troubleshooting of a supply closing motion valve by performing a leakage diagnosis 
of the supply closing motion valve of a fiiel gas distribution system especially. 
[0002] 

[Description of the Prior Art] 

There are some which were indicated by JP,9-2271 1,A as a fault read-out unit of the supply closing 
motion valve of conventional fuel gas. This equips with the first closing motion valve and the second 
closing motion valve from the upstream the fuel gas charging line which supplies fuel gas to a fuel 
cell, and is further equipped with the hydrogen-gas-pressure force sensor which measures the 
pressure between the first closing motion valve and the second closing motion valve. Where the first 
closing motion valve and the second closing motion valve are closed at the time of starting, 
troubleshooting of the first closing motion valve is performed from the gas pressure which a 
hydrogen-gas-pressure force sensor detects. Then, after only predetermined time opens the first 
closing motion valve, it closes again, and troubleshooting of the second closing motion valve is 
performed from the gas pressure which a hydrogen-gas-pressure force sensor detects after 
predetermined time progress from clausilium. 
[0003] 

[Problem(s) to be Solved by the Invention] 

However, since it is necessary to supply gas to a fuel gas charging line in order to detect leakage, 
when already out of order at the time before starting, the failure under shutdown cannot be detected 
until it starts fuel supply. Moreover, since it is necessary to secure diagnostic time amount in case 
troubleshooting is performed before starting, the time amount to transit or a start up will extend. 
[0004] 

Then, this invention aims at offering the troubleshooting system [ out of order / promptly / system / 

at the time of starting / valve / supply closing motion ] of a supply closing motion valve. 

[0005] 

[Means for Solving the Problem] 

The fuel gas holder which stores the fuel cell with which this invention generates electricity using 
fuel gas, and the fuel gas supplied to said fuel cell, The fuel gas charging line which supplies fuel gas 
to said fuel cell from said fuel gas holder, It has the first pressure sensor which detects the pressure 
of the fuel gas between the first closing motion valve arranged to said fuel gas charging line, the 
second closing motion valve arranged to the downstream of said first closing motion valve along the 
flow direction of fuel gas, and said first closing motion valve and said second closing motion valve. 
At the time of a halt which closes said second closing motion valve after closing said first closing 
motion valve at the time of said fuel cell halt, furthermore, a closing motion valve control unit, At 
the time of a halt which memorizes the output of said first pressure sensor at the time of said fuel cell 
halt, the pressure storage section, The output of said first pressure sensor at the time of the 
resumption of operation after said fuel cell halt, and the output of said first pressure sensor at the 
time of said fuel cell halt memorized in the pressure storage section at the time of said halt, It 
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compares and has the troubleshooting section which judges whether either [ at least ] said first 

closing motion valve or said second closing motion valve is out of order. 

[0006] 

[Function and Effect] 

The pressure in a fuel charging line is measured at the time of a fuel cell halt, and it judges whether 
as compared with the time of a fuel cell restart, either [ at least ] the first closing motion valve or the 
second closing motion valve is out of order from the comparison result in the pressure at the time of 
a fuel cell halt, and the pressure at the time of resumption of operation. Thereby, failure can be 
detected, without supplying fuel gas to a fuel cell. Moreover, it is not necessary to wait for transit or 
a start up for troubleshooting. Thereby, troubleshooting of the first closing motion valve and the 
second closing motion valve can be promptly performed at the time of starting. 
[0007] 

[Embodiment of the Invention] 

The troubleshooting structure of a system of the supply closing motion valve (the first and second 
closing motion valves 8 and 9 mentioned later here) used for this operation gestalt is shown in 
drawing 1 . 
[0008] 

To a fuel cell 1, a fuel distribution system to fuel gas is supplied for oxidant gas from the oxidant gas 
distribution system which is not illustrated again, and it generates electricity to it by producing 
electrochemical reaction between the oxygen in the oxidant gas, and the hydrogen in fuel gas. 
[0009] 

As a fuel distribution system, it has the fuel gas holder 2 which is a storage tank of fuel gas, and the 
fuel gas charging line 3 which is the circulation way of fuel gas, and fuel gas is supplied to a fuel cell 

I through the fuel gas charging line 3 from the fuel gas holder 2. Moreover, to the fixel gas charging 
line 3, the first closing motion valve 8, the second closing motion valve 9, and the third closing 
motion valve 10 are arranged from the upstream along the flow direction of fuel gas. Here, for a 
start, the second closing motion valves 8 and 9 adjust supply and a halt of fuel gas, and the third 
closing motion valve 10 is adjusted so that the pressure of the fuel electrode of a fuel cell 1 may be 
kept constant. 

[0010] 

The first volume section 1 1 formed by a part of fuel gas charging line 3 between the first closing 
motion valve 8 and the second closing motion valve 9 is equipped with the first temperature sensor 5 
and the first pressure sensor 6, and the temperature Tl and the pressure PI in the first volume section 

I I are made it detectable. Moreover, the second volume section 12 formed from a part of fuel gas 
charging line 3 between the second closing motion valve 9 and the third closing motion valve 10 is 
equipped with the second pressure sensor 7, and the pressure P2 of the second volume section 12 is 
made it detectable. Furthermore, a pressure sensor 4 is formed also in the fuel gas holder 2, and the 
pressure Pt in a tank is made it detectable. 

[0011] 

In such a troubleshooting system, it has a controller 20, and the first - 3 closing-motion valves 8-10 
are controlled from the output of each sensor, and troubleshooting of the second closing motion 
valves 8 and 9 is performed for a start at the time of starting. 
[0012] 

Next, the control approach by the controller 20 of the troubleshooting system of such a supply 
closing motion valve is explained. It constitutes from the halt processing section which shows the 
control approach of this operation gestalt to drawing 2 performed in case operation of a fuel cell 1 is 
suspended, and the diagnostic-process section shown in drawing 3 performed in case operation of a 
fuel cell 1 is started. 
[0013] 

First, drawing 2 is used and the control approach of the halt processing section at the time of a halt of 

a fuel cell 1 is explained. 

[0014] 

If the command of the shutdown of a fuel cell 1 is outputted, it will progress to the halt processing 
judging section of step SI. In this halt processing judging section, it judges whether halt processing 
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for performing troubleshooting of a supply closing motion valve at the time of next starting is 

performed, and control as shown in drawing 4 in fact is performed. 

[0015] 

In drawing 4 , if the command of halt processing section initiation is received, it will progress to step 
S7 and will judge whether the pressure Pt in the fuel gas holder 2 is larger than the predetermined 
value DGNPt. If larger than the predetermined value DGNPt, it will progress to step S8, and it is 
judged as halt processing flag FDGNV=1 that halt processing is performed. On the other hand, in 
step S7, if a pressure Pt is below the predetermined value DGNPt, it will progress to step S9, and it is 
judged as halt processing flag FDGNV=0 that halt processing is not performed. 
[0016] 

Here, when the pressure in the fuel gas holder 2 is small, even if it performs halt processing 
mentioned later, the difference of the pressure in the fuel gas holder 2, the first volume section 11, 
and the second volume section 12 will become small. In such a case, even when there is no fuel gas 
leakage, it is easy to be influenced by the environmental variation, and it may be accidentally judged 
that the supply closing motion valve is out of order. So, when such a misdiagnosis may be carried 
out and the pressure in the fuel gas holder 2 is below the predetermined value DGNPt here, it will set 
up, if a failure judgment is not made at the time of next starting, and a fuel cell 1 is stopped as it is. 
[0017] 

Thus, if a halt processing judging is performed, it will progress to the halt processing control unit of 
step S2 in drawing 2 . In a halt processing control unit, processing for performing troubleshooting of 
a supply closing motion valve at the time of next starting is performed, and it controls to be shown in 
the flow chart of drawing 5 in fact. 
[0018] 

In step S10 of drawing 5 , it judges whether the halt processing flag FDGNV for which it asked in 
the halt processing judging section ( drawing 2 SI) is 1. Since halt processing will not be performed 
if the halt processing flag FDGNV is judged not to be 1, it progresses to step S15, the first - 3 
closing-motion valves 8-10 are closed to coincidence, and the control in a halt processing control 
unit is ended. It is not this limitation although [ here ] the first - 3 closing-motion valves 8-10 are 
closed to coincidence. 
[0019] 

On the other hand, when the halt processing flag FDGNV is 1 in step S10, it progresses to step SI 1 
and the timing tml which closes the first closing motion valve 8 is computed. How to ask for this 
timing tml is shown in drawing 6 . 
[0020] 

If the command which computes tml is checked, if support of lock out of a supply closing motion 
valve comes out, in step S26, it will be set as tm 1= 0 so that the first closing motion 8 may be 
blockaded immediately that is,. Thus, if tml is set up in step SI 1 ( drawing 6 ), it will progress to 
step SI 2. 
[0021] 

In step SI 2, the timing tm2 which closes the second closing motion valve 9 is computed. The 
calculation approach of timing tm2 is explained using the flow chart shown in drawing 7 . 
[0022] 

If the command which asks for timing tm2 is checked, it will progress to step SI 7, and the pressure 
P2 of the second volume section 12 reads the setting pressure TGP2 of the target which finally 
settles down. This is the pressure of the fuel electrode of the fuel cell 1 under shutdown. 
[0023] 

step SI 8 — progressing — the difference of the pressure Pt of the current fuel gas holder 2, and the 
setting pressure of the second volume section 12 ~ deltaDP (=Pt-TGP2) is calculated, the difference 
which progresses to step S19 and is shown in drawing 8 — it asks for timing tm2 from the map in 
which the timing tm2 to deltaDP is shown. Here, for example on the map of drawing 8 , it is set to 
P1=TGP2+ (Pt-TGP2) / 2 beforehand calculated by experiment etc., that is, the timing tm2 from 
which PI becomes the mean value of Pt and TGP2 is shown. Although it is asking for timing tm2 on 
the map here, it is good also considering the time of carrying out the monitor of the output of the first 
pressure sensor 6, and being set to P1=TGP2+ (Pt-TGP2) / 2 as timing tm2. 
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[0024] 

If it asks for timing tm2 in step S13 ( drawing 7 ), it will progress to step S14 of drawing 5 . It asks 
for the timing tm3 which closes the third closing motion valve 10 at step SI 4. It asks for timing tm3 
using the flow chart shown in drawing 9 . 
[0025] 

If the command which asks for timing tm3 is checked, it will progress to the drawing 9 step S20, and 
the time of the pressure P2 of the first volume section 12 turning into a setting pressure TGP2 will be 
set up with timing tm3. That is, the output of the second pressure sensor 7 is detected and let the time 
of the value being set to TGP2 be the timing tm3 which closes the third closing motion valve 10. 
[0026] 

If timing tm3 is set up in step SI 3 ( drawing 9 ), it will progress to step S14 of drawing 5 , and the 
first - 3 closing-motion valves 8-10 will be closed according to each timing 1-tm 3 for which it asked 
instepsSll-S13. 
[0027] 

Thus, if control of the halt processing control unit in step S2 ( drawing 5 ) is completed, it will 
progress to step S3, and the storage processing section is performed at the time of a halt. Here, 
control as shown in drawing 10 is performed. 
[0028] 

That is, when receiving a command so that storage processing may be started at the time of a halt, 
memory is made to memorize the pressure Pt in the fuel gas holder 2, the pressure PI in the first 
volume section 1 1 and temperature Tl, the pressure P2 in the second volume section 12, and the halt 
processing flag FDGNP in step S21 of drawing 10 . 
[0029] 

Thus, if control of the storage processing section is ended at the time of a halt, the halt processing in 
drawing 2 will be ended. Here, the example of the timing chart at the time of operating halt 
processing as shown in drawing 2 is shown in drawing 14 . 
[0030] 

If the first closing motion valve 8 is closed when the pressure in the fuel gas holder 2 is higher than 
the predetermined pressure DGNPt, compared with the pressure PI in the fuel gas holder 2, the 
pressure of the downstream (the first and second volume sections 1 1 and 12) will become low from 
the first closing motion valve 8. Since, as for this, hydrogen is consumed also at this time with the 
fuel cell 1, fuel gas is because it is flowing toward the fuel cell 1. Similarly, if the second closing 
motion valve 9 is closed, the pressure of the downstream (the second volume section 12) of the 
second closing motion valve 9 will decline further to the pressure of the first volume section 1 1 
maintaining the pressure at the time. Then, the pressure of the second volume section 12 maintains 
the pressure at the time of closing the third closing motion valve 10 by closing the third closing 
motion valve 10. Therefore, Pt>Pl>P2 are maintained when there is no failure of the first - 3 
closing-motion valves 8-10. Here, timing tm2 is set up so that Pt and the differential pressure of PI, 
PI, and P2 may become almost the same. 
[0031] 

Next, the troubleshooting approach performed at the time of starting of a fuel cell 1 is explained 

using the flow chart of drawing 3 . 

[0032] 

It calls according to the flow chart which shows storage memory to drawing 1 1 in step S4. If the 
command of a call of storage memory is received, the value which progressed to step S22 and had 
been memorized in memory will be called. Here, the value Pt which memory was made to memorize 
in step S21 of drawing 10 , i.e., the pressure in the fuel gas holder 2, the pressure PI in the first 
volume section 1 1 and temperature Tl, the pressure P2 in the second volume section 12, and the halt 
processing flag FDGNP are read. In step S23, in order to use each value for an operation, it applies 
to variables MPt, MP1, MP2, and MT1 and MFDGNP. 
[0033] 

If storage memory is called in step S4 ( drawing 1 1 ), it will progress to step S5. In the 
troubleshooting judging section of step S5, it judges whether troubleshooting is performed according 
to control as shown in drawing 12 . 
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[0034] 

In step S24 of drawing 12 , absolute value |T1-MT1 1 of the temperature gradient of the temperature 
Tl of the first volume section 1 1 and the temperature MT 1 of the first volume section 1 1 memorized 
in memory is compared with the predetermined value DGNT1. If absolute value |T1-MT1| is larger 
than DGNT1, it will progress to step S27, and it sets up so that troubleshooting may not be 
performed as diagnostic authorization flag FDGNP=0. 
[0035] 

On the other hand, if absolute value |T1-MT1| is one or less DGNT, it will progress to step S25, and 
the comparison with the pressure Pt of the fuel gas holder 2 and the pressure MPt of the fuel gas 
holder 2 memorized in memory is performed. It judges whether by this, by the time it started starting 
from a halt last time this time, the fuel gas holder 2 was supplemented with fuel gas. If the difference 
(Pt-MPt) of a current pressure and the last pressure is larger than the predetermined value DGNPF, it 
will judge that fuel gas was filled up and will progress to step S27, and it sets up so that 
troubleshooting may not be performed as diagnostic authorization flag FDGNP=0. On the other 
hand, with [ (Pt-MPt) ] DGNPF [ below ], it sets up so that it may judge that the supplement is not 
performed, it may progress to step S25 and troubleshooting may be performed as diagnostic 
authorization flag FDGNP=1. 
[0036] 

When the temperature at the time of starting is greatly separated to the temperature at the time of the 
last halt, irrespective of the condition [ valve / supply closing motion ] of leakage, change of a 
pressure may become large and it may be judged that the supply closing motion valve is out of order 
accidentally. Then, when absolute value |T1-MT1| is one or less DGNT, troubleshooting is 
performed, and when other, starting is started here [ the range and here ] where the effect of 
troubleshooting on pressure variation can be disregarded, without performing troubleshooting. 
Therefore, the temperature used as a decision criterion may be judged at the temperature of the fuel 
gas not only the output of the first temperature sensor 5 but in the fuel gas holder 2 etc. Moreover, it 
judges whether fuel gas was filled up during the halt, and when supplied with seeing change of the 
pressure in the fuel gas holder 2, starting of a fuel cell 1 is started by it, without performing 
troubleshooting. 
[0037] 

If it judges whether troubleshooting is performed in step S5 ( drawing 12 ), it will progress to step 
S6. In the troubleshooting section of step S6, control as shown in drawing 13 is performed. 
[0038] 

In step S28, it judges whether it is diagnostic authorization flag FDGNP=1 and MDGNP=1. Since 
troubleshooting will not be performed if it is not FDNGP=1 and MFDNGP=1, it progresses to step 
S36 and sets up with failure result flag FDGNOK=l, first closing motion valve failure flag FDGNV 
1=0, and second closing motion valve failure flag FDGNV 2= 0. Here, it is shown that it is shown 
whether a failure result flag has failure as a result of a diagnosis, and either [ at least ] the first 
closing motion valve 8 or the second closing motion valve 9 has failure if it is FDGNOK=l and is 
normal and FDGNOK=0. Moreover, the first closing motion valve failure flag FDGNV 1 and the 
second closing motion valve failure flag FDGNV2 show the troubleshooting result of each supply 
closing motion valve, and the normal thing is shown, if it is 1 and is those with failure, and 0. That 
is, when it judges that troubleshooting is not performed in step S28, it judges that it is normal, 
troubleshooting is ended, and a fuel cell 1 is started. 
[0039] 

On the other hand, since it performs troubleshooting in being FDGNP=1 and MFDGNP=1 in step 
S28, it progresses to step S29. Step S29 amends the pressure PI of the first volume section 1 1 at 
temperature. That is, in consideration of the pressure variation by temperature, the amendment 
pressure P01 is computed as P01=PlxMTl/Tl. In step S30, the pressure P01 which carried out 
temperature compensation, and the pressure MP 1 memorized in memory are measured. Here, it 
judges whether they are whether P01 is larger than MP 1, and the difference is larger than the 
predetermined value DPA 1 and P01-MP1>DPA1 that is,. Here, the predetermined value DPA 1 is a 
value for avoiding the misdiagnosis by an environmental change and an environmental measurement 
error. 
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[0040] 

If larger than the predetermined value DP A 1, it will be judged that the pressure of the first volume 
section 1 1 became high as compared with the time of the last halt. Then, it progresses to step S31, 
and judges that fuel gas was supplied to the first volume section 1 1 through the first closing motion 
valve 8 from the fuel gas holder 2, and this judges that the first closing motion valve 8 is out of 
order. Then, it is shown that set up with diagnostic result flag FDGNOK=0 and first closing motion 
valve failure flag FDGNV 1=1, and the first closing motion valve 8 has failure. Moreover, it sets up 
with second closing motion valve failure flag FDGNV 2= 0 at this time, and troubleshooting is 
ended. 
[0041] 

On the other hand, if it is judged at step S30 that it is not P01-MP1>DPA1, it will progress to step 

532, and after judging that there is no failure in FDGNV 1= 08, i.e., the first closing motion valve, it 
progresses to step S3 3. 

[0042] 

Next, in step S3 3, it judges whether they are whether one is larger than MPP01, and the difference is 
larger than the predetermined value DPB1 and MP1-P01>DPB1 that is,. Here, the predetermined 
value DPB1 is also a value for avoiding the misdiagnosis by an environmental change and an 
environmental measurement error. 
[0043] 

If larger than the predetermined value DPB1 , it will be judged that the pressure of the first volume 
section 1 1 became small as compared with the time of the last halt. Then, it progresses to step S34, 
the fuel gas in the first volume section 1 1 thinks that it moved to the second volume section 12 with 
a more low pressure through the second closing motion valve 9, and it is judged that the second 
closing motion valve 9 is out of order. Then, it sets up with failure result flag FDGNOK=0 and 
second closing motion valve failure flag FDGNV 2= 1, and troubleshooting is ended. 
[0044] 

On the other hand, if it is not judged that the second closing motion valve 9 is out of order in step 

533, it will progress to step S35, it will set up with failure result flag FDGNOK=l and second 
closing motion valve failure flag FDGNV 2= 0, and troubleshooting will be ended. 

[0045] 

If the failure result flag FDGNOK which is the above result is 1 and it is normal and 0, it turns out 
that it is failure. Moreover, when FDGNOK is 0, it is possible to judge which shall be out of order 
between the first closing motion valve 8 or the second closing motion valve 9 from the result of 
FDGNV 1 and FDGNV2. 
[0046] 

Next, the effectiveness in this operation gestalt is explained. 
[0047] 

This operation gestalt is equipped with a fuel cell 1, the fuel gas holder 2, the fuel gas charging line 3 
that supplies fuel gas to a fuel cell 1 from the fuel gas holder 2, the first closing motion valve 8 
arranged to the fuel gas supply path, the second closing motion valve 9 arranged to the downstream 
of the first closing motion valve 8, and the first pressure sensor 6 which detects the pressure of the 
first volume section 1 1 . Moreover, at the time of fuel cell 1 halt, after closing the first closing motion 
valve 8, it has the storage processing section (S3) at the time of a halt which remembers the output of 
the first pressure sensor 6 at the time of a halt to be a closing motion valve control unit (SI 4) at the 
time of a halt which closes the second closing motion valve 9. Furthermore, the output of the first 
pressure sensor 6 at the time of the resumption of operation after a halt and the output of the first 
pressure sensor 6 at the time of a memorized halt are measured, and it has the troubleshooting 
section (S6) which judges whether either [ at least ] the first closing motion valve 8 or the second 
closing motion valve 9 is out of order. Thereby, failure can be detected, without supplying a fuel to a 
fuel cell 1 . Moreover, since it is not necessary to wait for transit or a start up for troubleshooting, 
prompt troubleshooting can be performed at the time of starting. 
[0048] 

Moreover, it has the third closing motion valve 10 between the second closing motion valve 9 and a 
fuel cell 1, and at the time of a halt, in a closing motion valve control unit (SI 4), after closing the 
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second closing motion valve 9, the third closing motion valve 10 is closed. Thus, by having the third 
closing motion valve 10, when there is no failure, the pressure of the downstream of the second 
closing motion valve 9 can be maintained uniformly. Thereby, also when pressure variation arises 
within a fuel cell 1, failure of the second closing motion valve can be judged correctly. 
[0049] 

It has a closing motion valve-control means (SI 1 -SI 3) at the time of a halt which sets up the 
pressure sensor 4 which measures the pressure of the fuel gas holder 2, the second pressure sensor 7 
which detects the pressure of the second volume section 12, and the timing which closes the first - 3 
closing-motion valves 8-10. According to the timing set up according to the output of a pressure 
sensor 4, the first pressure sensor 6, and the second pressure sensor 7 at the time of a halt, the first - 3 
closing-motion valves 8-10 are closed. Thereby, since the differential pressure of the fuel gas holder 
2 and the first volume section 1 1 and the differential pressure of the first volume section 1 1 and the 
second volume section 12 can be attached and it can stop, the leakage of the fuel gas from the first 
closing motion valve 8 and the second closing motion valve 9 is detectable during a halt. Since it sets 
up so that the differential pressure of the fuel gas holder 2 and the first volume section 1 1 and the 
differential pressure of the first volume section 1 1 and the second volume section 12 may become 
comparable, failure of the second closing motion valves 8 and 9 can be detected similarly for a start 
especially here. 
[0050] 

Based on the condition of the fuel gas stored in the fuel gas holder 2, it has the halt processing 
judging section (SI) which determines whether perform halt actuation. Since halt actuation and 
troubleshooting can be avoided when next troubleshooting cannot be made exact by this, even if it 
performs halt actuation, a misdiagnosis can be avoided and useless actuation can be omitted. 
[0051] 

For example, it has the pressure sensor 4 which measures the pressure of the fuel gas holder 2, and 
when the output of a pressure sensor 4 is beyond a predetermined value, it is judged that halt 
actuation is performed. When the pressure in the fuel gas holder 2 is low, even if it processes at the 
time of a halt, since there are few differences with the pressure of the fuel gas holder 2 and first, and 
2 volume sections 1 1 and 12, even when there is no fuel gas leakage, it is easy to be influenced by 
the environmental variation, and it may be accidentally diagnosed as failure of a supply closing 
motion valve. Then, this is avoidable by performing halt processing, only when the pressure in the 
fuel gas holder 2 is beyond a predetermined value. 
[0052] 

It has the first temperature sensor 5 here [ the temperature detection means and here ] where the 
temperature change of the pressure sensor 4 which measures the pressure of the fuel gas holder 2, 
and at least one fuel gas in the fuel gas holder 2 or the fuel gas charging line 3 is detected or guessed. 
Based on the pressure and temperature of fuel gas in front of the resumption of operation after a halt, 
it has the troubleshooting judging section (S5) which judges whether troubleshooting is performed or 
not. Thereby, troubleshooting can be avoided, when the condition of fuel gas changes remarkably, it 
is easy to produce a misdiagnosis with an environmental change etc. and it becomes. Thereby more 
exact troubleshooting can be performed. 
[0053] 

It sets in the troubleshooting judging section (S5), and, in beyond a predetermined value, the 
difference of the output of the first temperature sensor 5 at the time of the last halt and the output of 
the first temperature sensor 5 in front of the resumption of operation of a fuel cell 1 does not perform 
troubleshooting. When the temperature at the time of starting is greatly separated to the temperature 
at the time of a halt last time, for a start, it may not be based on the second closing motion valve 8 
and the condition [ nine ] of leakage, but change of a pressure may become large, and it may be 
accidentally judged as failure. Then, a misdiagnosis is avoidable by not performing troubleshooting, 
when the outputs of the first temperature sensor 5 differ greatly in the time of a halt and starting. 
[0054] 

In case the first temperature sensor 5 is formed between the first closing motion valve 8, the second 
closing motion valve 9, and ** and it judges in the troubleshooting section (S6), pressure correction 
is performed based on the output of the first temperature sensor 5 at the time of the last halt, and the 
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output of the first temperature sensor 5 at the time of resumption of operation. Thereby, a pressure 
can be measured even when the temperature at the time of starting is changing to the temperature at 
the time of a halt last time. 
[0055] 

In addition, although one tank constituted the fuel gas holder 2 from this operation gestalt, you may 
constitute from two or more tanks. Then, it has the first closing motion valve 8 and the second 
closing motion valve 9 at least for every tank. Thus, with constituting, troubleshooting of a closing 
motion valve can be performed irrespective of the number of tanks. 
[0056] 

Moreover, when fuel gas is supplied to the fuel gas holder 2 (for example, when it has a fuel 
reforming system etc. and fuel gas is supplied to the fuel gas holder 2), the halt processing judging 
section shown in step S 1 of drawing 2 can also be omitted. Since TGP2 serves as Pt and P2 
furthermore serve as about 1 constant value in the case of almost fixed values, such as an outside 
atmospheric pressure, tml-tm3 cannot be calculated in step SI 1-13 of drawing 5 , but tml-tm3 
which are set to Pt-Pl=Pl-P2 in drawing 14 can also be beforehand calculated in an experiment etc. 
[0057] 

Thus, it cannot be overemphasized that this invention is not necessarily limited to the gestalt of the 
above-mentioned implementation, and various modification can accomplish within the range of the 
technical thought of a publication to a claim. 
[Brief Description of the Drawings] 

[Drawing 1] It is the troubleshooting structure-of-a-system Fig. of the supply closing motion valve in 
this operation gestalt. 

[Drawing 2] It is the flow chart of the halt processing in this operation gestalt. 

[Drawing 3] It is the flow chart of the diagnostic process in this operation gestalt. 

[Drawing 4] It is the flow chart of the halt processing judging in this operation gestalt. 

[Drawing 5] It is the flow chart of the halt processing actuation in this operation gestalt. 

[Drawing 6] It is the flow chart of the tml calculation in this operation gestalt. 

[Drawing 7] It is the flow chart of the tm2 calculation in this operation gestalt. 

[Drawing 8] It is the map used for calculating tm2 in the flow chart of drawing 7 . 

[Drawing 9] It is the flow chart of the tm3 calculation in this operation gestalt. 

[Drawing 10] It is the flow chart of storage processing at the time of a halt in this operation gestalt. 

[Drawing 1 1] It is the flow chart of the storage memory call in this operation gestalt. 

[Drawing 12] It is the flow chart of the troubleshooting decision in this operation gestalt. 

[Drawing 13] It is the flow chart of troubleshooting in this operation gestalt. 

[Drawing 14] It is a timing chart at the time of the halt processing in this operation gestalt. 

[Description of Notations] 

1 Fuel Cell 

2 Fuel Gas Holder 

3 Fuel Gas Charging Line 

4 Feed Zone Pressure Sensor (Pressure Sensor) 

5 First Temperature Sensor (Temperature Detection Means, First Temperature Sensor) 

6 First Pressure Sensor 

7 Second Pressure Sensor 

8 First Closing Motion Valve 

9 Second Closing Motion Valve 

10 Third Closing Motion Valve 
20 Controller 

S 1 Halt processing judging section 

S3 It is the storage processing section at the time of a halt. 

55 Troubleshooting judging section 

56 Troubleshooting section 

S 14 It is a closing motion valve control unit at the time of a halt. 
Sll-13Itisa closing motion control means at the time of a halt. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the troubleshooting structure-of-a-system Fig. of the supply closing motion valve in 
this operation gestalt. 

[Drawing 2] It is the flow chart of the halt processing in this operation gestalt. 

[Drawing 3] It is the flow chart of the diagnostic process in this operation gestalt. 

[Drawing 4] It is the flow chart of the halt processing judging in this operation gestalt. 

[Drawing 5] It is the flow chart of the halt processing actuation in this operation gestalt. 

[Drawing 6] It is the flow chart of the tail calculation in this operation gestalt. 

[Drawing 7] It is the flow chart of the tm2 calculation in this operation gestalt. 

[Drawing 8] It is the map used for calculating tm2 in the flow chart of drawing 7 . 

[Drawing 9] It is the flow chart of the tm3 calculation in this operation gestalt. 

[Drawing 10] It is the flow chart of storage processing at the time of a halt in this operation gestalt. 

[Drawing 1 1] It is the flow chart of the storage memory call in this operation gestalt. 

[Drawing 12] It is the flow chart of the troubleshooting decision in this operation gestalt. 

[Drawing 13] It is the flow chart of troubleshooting in this operation gestalt. 

[Drawing 14] It is a timing chart at the time of the halt processing in this operation gestalt. 

[Description of Notations] 

1 Fuel Cell 

2 Fuel Gas Holder 

3 Fuel Gas Charging Line 

4 Feed Zone Pressure Sensor (Pressure Sensor) 

5 First Temperature Sensor (Temperature Detection Means, First Temperature Sensor) 

6 First Pressure Sensor 

7 Second Pressure Sensor 

8 First Closing Motion Valve 

9 Second Closing Motion Valve 

10 Third Closing Motion Valve 
20 Controller 

SI Halt processing judging section 

S3 It is the storage processing section at the time of a halt. 

55 Troubleshooting judging section 

56 Troubleshooting section 

S 14 It is a closing motion valve control unit at the time of a halt. 
SI 1-13 It is a closing motion control means at the time of a halt. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the troubleshooting structure-of-a-system Fig. of the supply closing motion valve in 
this operation gestalt. 

[Drawing 2] It is the flow chart of the halt processing in this operation gestalt. 

[Drawing 3] It is the flow chart of the diagnostic process in this operation gestalt. 

[Drawing 4] It is the flow chart of the halt processing judging in this operation gestalt. 

[Drawing 5] It is the flow chart of the halt processing actuation in this operation gestalt. 

[Drawing 6] It is the flow chart of the tml calculation in this operation gestalt. 

[Drawing 7] It is the flow chart of the tm2 calculation in this operation gestalt. 

[Drawing 8] It is the map used for calculating tm2 in the flow chart of drawing 7 . 

[Drawing 9] It is the flow chart of the tm3 calculation in this operation gestalt. 

[Drawing 10] It is the flow chart of storage processing at the time of a halt in this operation gestalt. 

[Drawing 1 1] It is the flow chart of the storage memory call in this operation gestalt. 

[Drawing 12] It is the flow chart of the troubleshooting decision in this operation gestalt. 

[Drawing 13] It is the flow chart of troubleshooting in this operation gestalt. 

[Drawing 14] It is a timing chart at the time of the halt processing in this operation gestalt. 

[Description of Notations] 

1 Fuel Cell 

2 Fuel Gas Holder 

3 Fuel Gas Charging Line 

4 Feed Zone Pressure Sensor (Pressure Sensor) 

5 First Temperature Sensor (Temperature Detection Means, First Temperature Sensor) 

6 First Pressure Sensor 

7 Second Pressure Sensor 

8 First Closing Motion Valve 

9 Second Closing Motion Valve 

10 Third Closing Motion Valve 
20 Controller 

SI Halt processing judging section 

S3 It is the storage processing section at the time of a halt. 

55 Troubleshooting judging section 

56 Troubleshooting section 

S 14 It is a closing motion valve control unit at the time of a halt. 
Sll-13Itisa closing motion control means at the time of a halt. 
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[Drawing 6] 
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[Drawing 7] 



http://www4apdl.ncipi.gojp/cgi-brn/tran_web_cgi_ejje 



8/25/2006 



JP,2004-095425,A [DRAWINGS] 



Page 4 of 7 



§«<&P2fift 



SIB 



ADP=Pt-TGP2 



SJ9 



ADP<Dfij^b!g8 



[Drawing 8] 




[Drawing 9] 



http : //www4 . ipdl . ncipi . go j p/cgi-bin/tran_web_c gi_ej j e 



8/25/2006 



JP,2004-095425,A [DRAWINGS] 



Page 5 of 7 



| tmi W.thZ.9— h I 

I ' 



[Drawing 10] 





PtPi,P2.T1. 
FDGNP$>-=€ 









1 fgll:B*tB1f&g@lte 



[Drawing 1 1] 



http://www4.ipdl .ncipi . go jp/cgi-bin/tran_web_cgi_ej j e 



8/25/2006 



JP,2004-095425,A [DRAWINGS] 



Page 6 of 7 



— — J— — 



Pt.PlP2.Tl. 
FDGNP£ 



fc4ffit£MPt 
MP1.MP2.MT1 
MFOQNPlC 

T 



[Drawing 12] 
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2 ft<ni£t} P tis^tttDGNP t i *) # v^*» if 5 ^ S: Bf i" 5 o MSIdgnp t± 
i9^#»ttu(4^^s/yS8ir3fi^, (?Jhfel77^FDGNV=l HT, f¥ it M S tt 
5 J: #J »r 1" 3 . — * , ^fy^S 7 l:*J^-C. E^Pt/55B(f^:fitDGNPtJ«Tr-fotLl4* 
xry/S 9 ti*, ^ittol77^FDGNV = 0ttt > & It & S £ ft fc> * ^ t ¥0 Br 
1" 5 . 
[0016] 

13 7* f s ? 2 , * — $ S[ SB i l, m — SSSfl 2rtroE^«)Sli/h§<*cTL4 5. r. 
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-C«J&IBH#a**l» LT^S tmm b-C b* 5 ^T«gtt^fc So ^--e, :oi5 4»»«: 
»Ill^e»^^B:tt«E2|£iJWfSrfTte*v^i:KSb, •* <D * * K » 1 fe # it 

-r 5 . 

[0017] 

r <£> £ 5K#iL«LJa^J£«:fTofce>, El 2 K *5 V* T * x y 7" S 20fltJhtt3S*f^8Bfcii'!> 
[0018] 

05 W^r^/S 1 OCft^T, Jt a 2RI 36 SB (02 S 1) T'*^fc^lh^S^7^F 10 
D G N V # 1 tfc5^i*5^S:flJit5o »Jh«i77^FDGNV^ 1 TM± ft V * t *I ®r 

.1 OSrHUKBCStLfc*, - <r> PS 19 "C t± ft V* 0 
[0019] 

— * , ^ r ^/ / S 1 0 K *5 1* T , Jhai77^FDGNV^ 1 Tfc5i^l:it> * *r v 
y S 1 1 fc'Jt*, *-BB#8SrHC5^-f t m l.SrlffltS. <7> * ^ V t 

mlS:*i!)5*ftS:06l:*to 
[ 0 0 2 0 ] 

#tft;bJS-BB8 t EPJffi l:»St5J:5l!:, ot 9, t m 1 = 0 l:a«t§ 0 5 

* 7 s - y ^ S 1 1 (06) HfcV^t t m 1 SrSSlfc^ ^ry/S 1 2 1:1 0 
[ 0 0 2 1 ] 

^fy^S 1 2tj3^Ttt, |liiB#9 J:BC5M ;V^t m2 ^Iffit^o ^ ^ ^ 
y^tm2(D»lij*i£SrEl7(^t7o-ft-fS:ffl^t^it^ 0 
[0 0 2 2 ] 

H^^tra2^*fe^H*^Iilf:^f^S 1 7CI*. %~ 1 2 <DJE 

[ 0 0 2 3 ] 30 

X ^ y 7 S 1 8 J: at * , ^ft(7)^^^^^^^2(7)EE^P t £ * ~ ^ « g!3 1 2 (DWtfefefj 
Wl^ADP (=Pt-TGP2) * 3 0 77 P S 1 9 Irl^, B8KSti»A 

DPi:»t§^^ ; y^tm2^^t'e7 7 p ?^^ N;y^tm2$:*^^ ::t 
fi , MillH8©^y^"ett, H»9i:i9f ft*»t*5i^p i = TGP 2+ ( P t - 
TGP2) / 2 <!: ft 5 . of P 1 /55P t ^TGP 2(Z)f Plli:^^,];^*^^ 
m 2 ^ ^ -T o t m2?r^7/ia!)*^tt^^> n — 

c^m^^^^^b, P 1 = T G P 2 + ( P t - T G P 2 ) / 2 £ ft o J* £ * ^ ^ V ^ 

t m 2 i b T t> £ ^ Q 

[ 0 0 2 4 ] 

^ 7 s - y ^ S 1 3 ( El 7 ) t:^oV^T^-r ; tm2**fcf:b> i5<^^f^7 p S14l: 40 

y^tm3^@9l:^t/c7P-ff - hSrffll^-C*«>5o 
[ 0 0 2 5 ] 

5 t m3 S:*ftSj|^S:ttBLt g]9^r ^/S 2 0(^1^, ® — S « SB 1 

2 (7)E^ P 2^S^fl£ATGP 2 C4of:Bf^N ^ ^ ^ t m 3 <b lx£t 5 0 o £ «9 s * 
lEAiryf 7 wffl*Sr«Hl * ©I^T G P 2 t 4 ofcfif^Sr* = MS# 1 OSrHt 
-5^>f^V^tm3^"t-5o 
[ 0 0 2 6 ] 

^ 7 y y S 1 3 (129) Ci3^t^^^y^tm3S:SStltb, @ 5 <Z) ^ f >y / S 1 4 

t: al * , * ^ y 7 S 1 1 ~ S 1 3 l:*3^T*ftfc*^>f ^ y^ t m 1 - 3 IllSCt, 50 
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[ 0 0 2 7 ] 

:<o±5i:, ^=7- y -7 s 2 (15) l:»tt5ff±*H»^»(D(ij»i5ltT tfcfc^^y^ 
s 3 ^ *I * , ^iL^IStt^aSgBSrfxPo ::-ei4Hi 0i:*tJ:54a»S:fT5o 

[ 0 0 2 8 ] 

V^T, ^n^^^V^2^<7)i£^Pt. ^ — §8fSB 1 1 rt^BEAP 1 tSitfiaET 1 , SfS 
[ 0 0 2 9 ] 

:©t 5Cff±#Bt*l»ol(»«:IITLfcb, H2 l:*sit5ff jhftlSr»Tt5o - 10 
[ 0 0 3 0] 

»ft*^#y^ 2rt©E*#iSoEADGNP t i9B^I*, m-BB^#8Sr^lS5 
i: . * * V* 2 rt *>flE* P .1 f-Jt^T JB-M «# 8 J: 0 T«E« fg^^SfSfl 

11, 12) OEAtffi<45. £ ft H: , d <D m £ X fc jK » « ft 1 TMi * * £ fll » L T ^ 

£ ^ C S <b , fg — ^ « 1 10EAIit«)l»jS0EJS:lli»t5©C»tT, ^Zl^^# 

9 © t at'fl (Hfisi 2) <offi*B:se>^(6T-f-s. * ^ , m = mm# i o & 

t\ ft = BSB#8-1 OWftKltfftV^^CflP t >P 1 >P 2#i«*JJx5o : : 

tliP t t P l\ P 1 i: P 2<DEii^lilf|RlCl:ft5 J; 5l:^-f 5 t m2 SrKSL 

[ 0 0 3 1 ] 

R m i" 5 o 

[ 0 0 3 2 ] 

^x^-7 p s4(c^^Tistg^ j ey^iai i i:^t7D - ^ — hcaotBftfut. is « 
^^ycop^i/mboji^srgttfc^, * ^ ^ s 2 2tr5t^^^ey(ri5tiLTv>fcffi^i¥ 
t>* m -To : 01 o^^fy^s 2 1 tis^t^^ y i:iE»Jtttii^tt, o * 30 

Dift^/^^y^ 2 rt^iE^p t , f-gsspi lrt^EAPi^ii/tagTi, 

^?fI5 12rt^i£^P2, ff±fii7 7^FDGNP4R*HJto ^ r ^ S 2 3 l:^ V^T 
, &^^ffiSrHllftitSfefelI^SMP t , M P 1 , MP2, MT1. MFDGNP 

\z h x & 5 o 

[ 0 0 3 3 ] 

* y 7" S 4 (011) ^*5V^TIEt»^^yS:l*VaiLfce>, ^fy^S 5l:Itf„ * 
y ^ S 5 © * l»* * *0 ft SB "C tt , H l 2 * ± 5 * »J » »w tt o T »» Wr S: ff 5 ^ if 5 
^ S: « Vr "T 3 . 
[ 0 0 3 4] 

HI 2(0^77^ 5 2 411^1^, m-^^SBl KD^ffiTl^ 7< IE ft L T *5 ^ 40 

— S«S5 1 1 oa«MT 1 £0>ffl.«*<D|6#ffl[ | T 1 - M T 1 | £\ jfrftffiD G NT 

1 £ £ it <S& £ 0 Stftt I T 1 - M T 1 |^DGNTl±D*tlttili^7y^S27l: 
xi* , »Sfff^77^FDGNP = 0 t Lt»l»»KS:fTfc4^£ 5l:S)tt5. 

[ 0 0 3 5 ] 

— # * ftitfi I T 1 - MT 1 | *DGNTlKTtfcfttf^7y/S 2 5 1:1*. mPc 
x ? 1/ V 2 CD EE P t <b . 7<^y t:fEttbT*3V^fc^S^^^^^^ 2<OJE^MP t £ <D Jt 
%l*?f o o Z £ V * ME#Jhrt>fe^EfittfcHte^aSTOMte*tt# * * ^ * 2H 
J8»^f^^«5te$tbfc^if5^Sr*i]»fi-5 0 $LtE<DJ£tiknti®<vi£t)tcDm (P t - MP 
t) asgFrftffiDGNPF±9;fctttjh,li*S^^ 2 7 

fcii*, »»tt^I77^FDGNP = 0iUj![(l»liS:ffbft^J:5l:RSt5, -# 50 
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. (Pt-MPt) tf* d G N P F U Tt fen ii *§ 5£ fcft iv X V> ft l> t »f b X * =r y 7 
S 2 5llI*^liffil77^FDGNP = 1 LTi&Pt^WSrfTS <fc 5 R Jfc * . 
[ 0 0 3 6 ] 

itolsl©flfihB*«>iaft(::*|-LT, i»t©fifSii*t<Snti>5i9 4i^Cll, 

5i:¥iJ»rLTb*5^Iffi14^fe-5o * ^ X , ffi*SE-fk«J«:l»»Wf-.o««S:*«t?#5tt 
H . ;;fllffiai|Tl-MTl | ««DGNT 1 KT-eft5i^K:*l»»»SrtTV\ 
ixK^«>«PI-«:Skl»»Wtfi 1 *3i*fcietiiSrM*&i-5. -t © * , *<J »f £ * £ ft 5 i& ft l± ^ 

— & ft -fe ^ -if- 5 <r> tb RB -f ; yi' 2rt<75m#*7yx<a?Sft«£-C-¥iJI§rLT<b.£ 

fc if 9 a> & ¥U »f U , Ma3ftfc»^»=tt#l»»W«:fT:biM::*8mm»i e tb Sr BB >& -r 

[ 0 0 3 7 ] 

yyS5 (1211 2) ^r^V^Tii6l*^W^^T9A^<l:*9^* i t ; lJ»fL.fc? 3 ^x^/•7'S6^3jit 
tr . * x -y ^ S 6 (75 i& P* ^ »r £B T* 12 , il 3 J; 5 ^SJS^rfi 1 9 . 

[ 0 0 3 8 ] 

7.7- y-f S 2 8l:j3^TiffF"J77^FDGNP=lfciyMDGNP= 1 7? fe 5 if 
3 *»■ S: ¥!l #r 1" 3 „ FDNGP = 1 i^oMFDNGP = 1 X ft *t li i&P»H: »r £ ff ft </> <£> 
-C- » ^ry/.S 3 6tCl^ > ©:P$^m77^FDGNOK=l, ^-BS^#SfeP*77^F 
D G N V 1 = O N « - IS#ft»77^FDGNV2=Oig£t5, Z ZX. & P* IS ^ 20 
7 7^11; ^Bfrofe*SfeRE*sfeS*=>if5^ tt 9 , F DGNOK = 1 ffetitfEt 
. FDGNOK=Offch.tf$-5SPI#8 4fcJ4M5 — BBB#9«>^ft< £ fc — # # J* 
feS^irSr^-To I-55ffl#ai77?FDGNVl, « -.BB M # ifc |tf 7 7 ^ F D 

■GNV2tt*ix^^©etil&MIH#«?4kBt»WrttjftS:^Lr*5*>, 1 T- fe *i ti Sfc Pf fe 9 , 0 
■CfcniiEfffcSrtSr^LTV^. otO, ^x-y^S2 8(c:^v^-CScP$^*rSrtT^ 
^ V ^ i 2piJ LfcBfrfctt, jE^T-fe 5 t*JBf L T & ft l£ Bft £*£T jSS ^ C * 1 £ & f& i" 5 

o 

[ 0 0 3 9 ] 

— Jj s ^ r ^ y S 2 8CiBl>tFDGNP - 1 ri>oMFDGNP = 1 5 ^ ^ 

b (DX'Xt S 2 9 tuittfo ^ry7 p S29t*li, l-ISSl l^ffi^Pi 30 

S:iaS-eiiEtSo o £ 9 , p 0 l=PlXMTl/Tl<bbT, ift « J: 5 E * SE ft * 
%«LT«jEJE^p 0 i^ff{±ii-^o ^f^s 3 oi:io^-c, HtaiLfcI*P 0 1 
i:^^ U^EfitT^^^EAMP l ^r^Jtgt^o - r. "C H: , P 0 'l^MPlJ:9*# 
< , ^^i^^^lDPA 1 J;^^V^^ + ^\ o 9 P 0 l-MPl>DPAltfc 

m «■ 5 fc * <£> ft -c *> s o 

[ 0 0 4 0 ] 

F D G N V 1 = 1 , tSglTl- HB#8tftl»#t)5: tt^to * *: , - ^ <i: ^ I 
!M7ti^Pl77^FDGNV2 = 0 <t 12 a& L , a»»»t»7t5, 
[ 0 0 4 1] 

— Zfr x ^7-y^S3 0-eP 0 1 - MP 1 >DPA1 tM14l^fl»JJaf:^7^7 P S 3 
2 \zm&. F D G N V 1 = 0 , o*9» — |IBH#8fCtt*|»35S/jrV^t*J»LT^b^^y 
/S 3 3 ICitp 0 

[ 0 0 4 2] 

ftt^r iy/S 3 3l:io^t, MPl^p 0 i i «9 ^ < . ^^I^MSIDPB 1 J; D 

5 o £ 9 , MPI-Pq 1 >DPB lti)^^^^fllt5c - r T? 50 
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. ISf DPB 1 S^fiO^Mt ^ ffll ^ SI lei 5 m& &® it -5 ft ft WfitT- 5 o 
[ 0 0 4 3 1 

IffiDPB 1 iO^c^lttili^ MlHl0>#ib«pfctfcifcL-CJI5-S8l«l 1 <© BE A rt« * $ < 

L T ^ -5 i: ¥U f&r 5 „ Sggl77yFDGNOK=0 > »-0l!lfl##|*7?*'' 

FDGNV 2 = 1 itS:5tL.i&|S$^BfrSr^T-f-5. 
[ 0 0 4 4 ] 

y^S 3 5 ftBg*77^FDGNOK = 1 » S-M H#ft »7 7 ^ F D G N V 10 

2 = 0 tfSjEL-CifcW^Wfc^T-t-So 
[ 0 0 4 5 ] 

Hi©8*-e*5«*8*7?^FDGNOKi5 1 fc iE * , O ?i tff t' 5 r i ^ # 

48c PS L T f 5 *» Sr s FDGNV 1 , F D G N V 2 ©^l^tflBrt 5 1 t^^Isgt'fcS, 
[ 0 0 4 6 ] 

[ 0 0 4 7 ] 

# 31 J£ Iffii li , Ifitftl $m#**^*2<!:. *m#**>-*2j5»e>«m*»lfc 

. * — HBB#8«)T8iE«lwE«Ufc*~|JI!EB#9i. US — S « 8B 1 l<£>J£7J£r^ttti-5fg 
-JETJ-fe^xOt, SrW^So * fc , B *4 « itk 1 » ih B# I- , S?-HH&?#8£r^DTA>f>fg 

-mm# 9 &mczw±mmmftWs«Fi® < s 1 4 ) t . ^±n<o^-&ti±^^ e <o a tj 

SrlB«-*-5flt.iLWrlB«*&3tt (S3) £ ffi x 3 . $ & K * <»ih««>iHEIfMW?©JB — ffi* 
-fe^-^6WtiJ7Jir. lEttbfc^Jii^FW^-EETj-lr^-T-erofcBTJi:. £ tt: « L T , — P3 W 
#8jsJ:OtJ(S-HH#9«>^*< £ t — # # *fc (* Lt^i* if 5 «:¥!l*ri-53fcl*f&»r» 

( s 6 ) t . & it 5 „ iHnio, mnm.i& i i^mn & mtz-r z ^ ^ # < & p$ & 1$ *q -r 

5:ii!t-|5„ 4 fc , ®cP$^»f<737tit)lc^=ff^SteB8^&#o^S^/^^<DT-. jg »j Bf 
lr 3g f£ life P$ ^ » Sr 5 r t i ! f I 5, 

[ 0 0 4 8 ] 30 
£ fc , JBZBB#9 t«ftt*l »B8KJB5HW#l O^fi, f$JtHPM(B#*f£tt ( S 
14) IC *3 V> T » I-piS#9$rBi:tii^^Eiia#105rBi:5, :©±)l:iEI 
# 1 O^fiSCtf^ * (* * ^ t # li: H: M BB # 9 O T SfE « © ffi * Sr - ^ I- «l «r 

-r s r <t a* # s „ z*i\z£ v . ii^iftirttEA^ft^tcti^ct. » - h h # 

WiS{cP$S:IE5tir!N»f-r-5^i:/5S-C#5o 
[ 0 0 4 9 ] 

^i^^^^^^2<DflE7J^iiy^-f-51E7J-fe^-y-4t. » ~ 1 2 coffiTJ Sr^Wi- 5 ft 
-)E73-fe^-7-7ir. ~H^^#8~1 0^^C5^-f5^^Sr^:S-rS^lh^B8^# 

( S 1 1 ~ S 1 3 ) 4: , Srfflx^o f? it B# lr , ffi7J-fe>-f-4i:^-E7J-fe^-^6 
t^Zl/ETJ-feV-^ 7 tDffiTJl-i^CT, US Lfc^ ? y ^l:«ot |-~E1ES# 8 ~ 1 40 

351 lilZSSlSl 2 h <D frti & * O V X W it-f Z> Z. k X' % Z> <D Jb f * — M 

W7y^^^^2i^-^«gni l trojE^aEtei^JR-SWSBi l i«z««ai 2i<D 
EE*^i:*«PJe«lC3S:5i-5fcR«i-5ro-e, 8 - , 3§ ~ US # 8 , 90>ttl**mttK:tt 

[ 0 0 5 0 ] 

^■f-S^lhtoS^iJ^^ (S 1) fcfl|;%..5 0 r.^l^J:'?. ^iif JrfloTt, ^Wi&Pt^ 

Iff £ IE flfe tB * ft i 5 ft m # I- I* , #ih*«s-ttlW»Wf3r*fl-5wi a* §£ 50 



JP 2004-95425 A 2004. 3. 25 



[ 0 0 5 1 ] 

09 tL t£ , j^i|s|-#;**:^2<affi;k£$9fe^5ffi;ftir>^4£ii;t x m^-fei'l^wtij;^ 
3fj6*»±-e*«»'&fc#Jt*kfls**f5i:*l*-#-'5. « W # * * >- * 2f*J©ffi;fc#{£v*» 

s # '> * v^o -e , m n a * m *t a* tt ^ 1 1 * at se ft ± « je * t s r* £ < , ^ot* 

[ 0 0 5 2 ] 

j& £f # * * ^ * 2 <D fetl * mfe-f- Z -t ^ V 4 i: , B # * * V * 2£fc 10 

is w 3 fw>^< 1 1 — mm<nmn# *(om.m&ik&&m*tz.\zmffl-i-zffi.mtkm^m 

S^v^T, & Ht & ®r £ fT 5 if 5 Sr W Iff 1" 5 & Ht & Iff ¥U 3£ (S5) £ m ;i 5 „ H 
[ 0 0 5 3 ] 

Sfe PS ^ »r ¥0 Jfe SB (S 5) tcfc^T, WlHlwf^ihWftwfeJtS^ — iaS-t^^ScoW^t. B 

l4 3fcP$f£lff (if? *> ft l^o flfl 13 # Jt B£ <£> i& S. K: fcf b T , jg lb B# (O i&* *s * # < Mti X 5 m 20 

B* £ t < J*ftS»-g-fcH:*fcl*#»r«:fi:bftv*w <h "C? , ISf£ £38 (t 5 r i: » T? # 5 . 
[ 0 0 5 4 ] 

I-iK#8 i> I? ~ US Efl # 9 i: , ©HCjS-lKtyf 5 4Rit, *fc » » »r » ( S 6 ) 
[ 0 0 5 5 ] 

ft *5 . * Hi J£ 7£ f§ T- 14 , *»#7#y^2Sr— sc^y^fUjjltfcii 5 . « Sfc <7? * >- ^ a> 30 
b fl? -J* Ltt J:l>„ twir^tli, *v*fc»::iJ>ft<£<b#— MBfl#8, ?g ~ Hfl M # 9 £ 
iixS,, r<7?J:5iw1tj5S;i-5ri:T-. * > ? & \z frfi>fr t, ? ffl ffl # <o &&&m & ft 5 Z\ t 
X £ -5 „ 
[ 0 0 5 6 ] 

* , ^ * 2tr^^^f^^et^$ixrv^-5J; ^ii^, 09 *. tf . *R «• Bfc K -> * 

x^^S-Hx, mnit * * v * 2 l;i?ti/^i):ftg^tl^ 4 3 ft 4i K 14 , m2<D* 
f7/S lfc^Lfcflt±»a*IJttt«rtfl*-t-5::£'b-e#5. ^ l:T G P 2 i^Mff? 
0> tS [£ — S <£> fit <£> 4§ -S- 1- l± > Pt, P2/45(S(£— J|i45»t\ 0 5 « X 7 y / S 1 1 
~1 3 tK^t t m 1 ~ t m 3 ?r>t?6f « Ell 4 I:j3l^t P t-P 1=P 1-P2i45 
tml~tra35rfK)SS§t-*fttlo<;Ht*f 5. 40 
[ 0 0 5 7 ] 

* 36 m »4 ± IE 3i M <o M Wi \z RB 5t £ 5 t> if X {4 Jfe < , #lfif*<7?«EISiriEic 
[ IH 9 W AS * 4 1ft W 1 

[El 1 ] * |g 16 » ffi *s »t * «l& M BH # «) W ^ f A o « j* H t? * 5 „ 

[E12] **16»ffl»rS3lt5fSHli4aa«)7a— — hf 
[E13] *MIil:fc'lt5iitolro7D-f l-T-fc5. 

[EI5] *Hte®ffi!-*3lt-5^lt^a«!^07n-^^ — K'fc5, 

[0 6) ***«iti3lt5 tml|[liJW7n-^ + -h-efc5. 50 
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EI 7 ] *H*J^JBIii8^5 tm2jHti©:7n— + — hT?*>5. 
m 8 ] El 7 <7> 7 n — ^-v — MC *5 V T t m25r*65ro|:fflV^Ty7't'fe5o 

igi o] *nm&m\z*$tf z&±f%%5,m&n<v7 * — ^ * — ht-*)5. 

Ell 1] ^Hffi^ffi^iSft^lStg^^yPft/ffiLw^n-^^-htrfc^o 
Ell 2] ^Slffi^flHrfcMtS^ciit^ir^JSfro^a-^-y-hT-fc^, 
Ell 3] *^ffiff^^{cj3^^.ScP*^»fro7n - ^ - FffcS, 
EI 1 4 ] *^iS^ffi{CfcMt^ iL f&mmtD <? =• ^?=?-T - NT-fc2>, 
?9 ^ <o aft ] 

1 i& m io 

2 9 is ? 
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7 m -ffi^J-fe >"th 
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S 3 {* Ih B# 12 tt s u 
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